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preface 



The MeetLog was organized 
'Developxseiit lostiaxce (KBDI)« an 



The I^eparatory. Working Gzoup Meeting on Science Education was 
held at Seoul, Reimblic of Korea iirom 7-12 July 1975 under the Asian 
Programmej of Educational Innovation for Develc^ment (AFEJDX 



T 



jointly hy the Kdreau Educati<Hial 
Associated Centre of ACEID, and 



the Asian Centre of Educational limovatipn for Development (ACEID), 
Unes(^, Regional Office for Education in Asia^ wit|i the co-operation 



of the Ministiy of Education, 
Coxmnlssiofi for Unesco* The 
from seven; countries^'* and o: 



c of Korea aip Korean National 
ting was attend^ by participants 
ers from SEAMEO, Ministry of 



Education, jRqpuhUc of Korea, an^ Unesco e^^rtsj. 

TWs Meeting was preparatory for the APEID - Technical 
Worldng Grr up Meeting on Sciencje Education to bp held in Quezon 
City, Philippines, in October 197^, and charged v^th the formtUation 
of a frame of reference and guidelines for the latter meetings. 

The objectives of the Meeting were 

i) To eiq)lore protdems, issiues, approaches knd strategies 
in science education atthp basic level, for! school children 
and out-of-sehool children, youths and adplts and trends 
of innovative efforts to relate them to the development 
goals of the countries. I 

ii) To evolve a pMlosc^fay of science education at the basic 
level, in the lig^ of the aforeiiaid explorations and in 
relation to the emerging needs and trends in develop* 
ment^ in the spheres of ^ucation and science and tech- 
nolojgy in the Asian regipn. 

iii) To /suggest guidelines on (a) the development of a new 
approiach/approacbes to {science education at the basic 
level and appropriate s^f.tegies and methods for trans* 
lating the approach/approaches into instructional pro- 
/grammes and on (b) the prri^paration of modules and 
instructional materials in other forms. 

Meeting opened with the address of welcome by Dr. >'ung 
/Dug Lee, Director of KEDI and by Dr. A. Latif, Chief of ACEID. 



^ia^ Japan, Republic of Korea, Malaysia, Philippines, Singapore 
and Sri Lanka . 



I 



; Science in basic functional education 

Dr- Lee in ins address observed that we are now living in an 
eca in urtnch many problems of new dimensions are continuou^y 
L challenging us^ rcKiirecting the paths along which educational reform 
\mu^ be e££ected* Fondamenxal reforms in education are esseqtial as 
V a means to keep abreast of tfae changing needs ' of society. 

The volxune of scientific knowledge and information is expanding 
at an accelerating speed. This reality renders it necessary to de'i^Iop 
in students high standards of scientific modes of thinking, learning and 
inqizisry/ which would set in motion a self r generating mechanism for 
f^sxtbe^ producticn of knowledge* Reforms in the goals» contents and 
methods of education must be aj^ropriately buttressed by reforms in 
eduMtioaal managCTient. It is also essential dxat reorientation of the 
curriculum content and organization be implemented concurrently with 
relevant in-service teacher education programme, through which the 
new views concesming tbe objectives of science education and the attendant 
curriculum changes may be properly understood and assimilated by the 
teaching stafC» Critical reappraisal and bold innovation are due in all 
areas of leamiitg and education, and the needs are more urgent science 
education, whose goals and concepts must be redefined in terms of the 
problems we face in Asia. The task facing us calls for a Mgfaiy sophisti- 
cated and comprehensive approach. JSome sys^matic thinking on a 
general philosophical plane should be combined with concentrated studies 
adcbressed to specific cases. The proldems we face in Asia nowadays 
may bear unique characteristics, but the majority of them are of such a 
nature as to require co-operative endeavour between the coimtries in the 

Asian region and the world at large. 

I 

Dr. LatLf, in welcoming tW participants and observers briefly in- 
troduced the nature and significance of the meeting and explained the 
background objectives and operational modalities of APEID and the role 
th0.t KEDI and other Associated Centres have .played in Regional co- 
operation in educational imiovation. / 
. ^ ft ■ 

Dr. YimgDugLee (Republic of Korea) was elected chairman ; 
Or. Dolores Hernandez (Philippines) co-chairdoan; and Messrs. Beng 
TUam ^h (Singapore) and N. K. Sanyal (India) rapporteurs. Dr. D. 
Hernandez (Philippines) and Dr. V. Prakash (Malaysia) were elected 
chairmen of the two groups. 

The organizing committee consisted of Dr. 5e Ho Shin (KEDI) 
Director of tbe Meeting, Dr. M. C. '^ant. Specialist in Science Education 
(ACEID), and Mr. Sah Myung Hong, (KEDl/Zthe Secretary of the Meeting. 

The Meeting, in the first few plenary sessions, discussed the 
country reports and other experiences presented by the participants, 
identified the main trends, problem^ and gaps in science education in tbe 
Asian region, and deliberated on the emerging concept of national de- 
velopment. The meeting then divided itself into two groups. One group 
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analysed the role of basic education as functional to national development 
goals vdth implications &ir:.~science education at xbe basic level. The 
second group looked at sciientific and technological development as func- 
tional to national development goals with inqplications for science educa- 
^ tion at the basic leveL Both .the groiQ>s met again in plenary sessions and 
synth^ised the groups' thinking into philosopl^j aims and objectives of 
science education for nationalWvelopment* The plenary then suggested 
g^ndelines for developing new approaches, strategies and methods for 
translating these .into instanictlonal progranmies* 

In the concluding session; the draft: report was considered and 
adopted with certain modifications winch have been incorporated in this 
final report. 



ill 



Chapter I 

-I 

SOME INNOVATIVE EFFORTS IN SCIENCE EDUCATION 



This chapter is based on country reports submitted by the partici- 
pants from Japan, Republic of Korea, Philippines and Singapore and oral 
presentations made by participants from India, and Malaysia. It has been 
augmented by other materials aoailable in the Meeting and observations 
dnd ccrments made dxan-ng discussioits. 

In all of the participating countries, strong emphasis is being laid on the 
improvement and expansion of science education throughbtit the school stage. 
It is recognized by the national authorities that an understanding of science and 
its processes is necessity for the children and youth of today and that without 
this understanding they may not be able to take their part dn national develop- 
, ment. It is also being more and more recognized that the teaching of science 
is not limited to just one subject among the many in the curricolum, but is one 
of the best vehicles for educating the child by helping him to sharpen his sense 
of curiosity, criti(::al thinking and use of the scientific method for identifying 
and solving his problems. This is being reflected in designing the new primary 
or lower secondary science courses as 'integrated science' or even by inte- 
grating the subject of science with language, mathematics and social studies. 

^"■''The new primary and lower secondary science courses are being made 
more 'activity centred', encouraging the discovery approach, with an emphasis 
on pupil activity. As the revised syllabuses are wider in scope, much of the 
factual content, which is not quite essential at this stage of schooling, ^has been 
pruned down in these courses. 

\ In order to cope with the change some countries have adopted a gradual 
" approach; from the current science syllabuses they have selected some topics 
which lend themselves to 'activity approach', and have dc/eloped for these topics 
instructional materials like teachers guides and textbooks . The rest of the 
topics are taught by the teachers in the traditional way. 

As the emphasis in the new science courses is on 'doing' rather than 
•reading', various attempts are being made to develop simple science equipment 
with high instructional value. Most countries have established science equip- 
ment designing and production centres. These operate either as independent 
units or as parts of the Science Curriculum Development Centres. 



ScAende in basic functional education ^ 

^ of ETV and films to ^joxlch science teacfaing is xncreasiAg. la Japan, 

y; kbo(a^ primary schools and 30 per cent of the lower secondary 

Xsdaibola B^ litilizing the ETV:. science pro^mmes. ETVIs playing a signifi- 

cant role in science teaching in primiary and lower secondary classes in Singa- 
1 porie* Its area of greatest influence is the lower secondary stage and program- 

tnes at this level are aimed at enriching the experience of the pupils. 

V A variety of printed instructional materials like teachers'* guides, students' 
work books, supplementary readers, and science magazines are being developed 
to isiqnpoirt the science teacfaing programmes* 

A recent innovation in the Philippines is the preparation of a series of 
modules on the scientific principles behind agricultursd practices. Another in- 
novative pro ject is the ISOS (In-Schbol-Off-School Project). This is an alter- 
native delivery, system wMchrenabies one teacher to teach a larger number of 
stud^ts* The project utilizes' the cdncept of continuous progression. Self- ^ 
learning kitis in science and maths have been developed and are being used in 
the esqperimental schools. 

Extending science education oppoortunities to a larger number of institu- 
tions, especially in the nnral areas, and promotion of scientific literacy through 
youth centres are being attempted in India. Integration of formal and non- 
formal education is being adopted in some coimtries. 

As the teacher remains the pivot of the teaching- learning process, a, 
variety of in-service training programmes are being innovated in participating 
Member States. Skills for "improvizing simple science equipment from locally 
available materials are being encouraged both in the pre- service and in-service 
education programmes. 

Self-inst3ructional materials for teachers to upgrade and tq>date their 
science knowledge and skills are being developed and have helped greatly in 
improving the quality of teachers. . 

The major concern behind all of these inxiovatioas in the field of science 
education is to bring about a change which will make education functional, en- 
compassing formal schooling and non- formal instruction and aimed ar expanding 
and improving opportunities for the kinds of learning fundamental to life and 
work so as to meet the miidmum needs of all. 
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Chapter H 



TRENDS, PROBLEMS AND GAPS 



' *• . An analysis of the Asian educational development efforts of the last decade 
shows clearly that greater and greater emphasis is being placed by the Member . 
S^tes on the improvement of science education. High priority is being accorded 
. to science education, its expansion and its qualitative improvement in national 
development plans. Various innovative efforts'are bein^ made by tJie countries 
to meet the challenge of teaching better science within the limited available 
resources. 

A review of the presentation of country reports by the participants indi- 
cates the emergence of certain common trends, problems and gaps. These can 
be conveniently groiq>ed imder the folloMong heads ; . . 

Trends , ' 

A.. Curriculum organizatibn and methods 

1. There is a growing trend towards (a) relating science education 
to the developmentar needs of the nation (child, fisimily, society 
and community) at the basic level of schooling and (b) a shift 
from factual teaching to conceptual understanding through appli-^ 
cation of ♦cquired knowledge and skills to daily life problems. 

2. Establishment of science curriculum centres for designing, 
testing and utilizing instructional materials. . 

3. Progressive development of indigenous curriculum programmes 
instead of adoption or adaptation of foreign programmes. 

4. Tendency towards a unified or integrited approach of content 
not only within the various branches of science but also withjln 
the areas of social sciences aiid^uinanides. ^ 

5. Stress on first-hand experie^ces by pupils in the learning 
process and emphasis on^jiie inquiry approach* 

6. Developing new instructional and management systems. 

7. Increasing use of clinical, micro-testing or/and pilot testing 
before large-scale introduction of a change. 

8. Picking out some topics or areas of the existing curriculum 
which lend themselves to an activity approach and preparing 
supporting materials for teachers for developing an inquiry 
approach to teaching science. 
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mnjOSOTHY. AIMS AND OejECTIVBS OF SCIENCE EDUCATION 
FOR NATIONAL DEVELOFMBNT 



Tha iMt faw d«ea4»« Mm mm «a mimowSmiBd growtfa to sdentlfic 
ta w wtortti Mtf itt «pplteftti«a «o «ieteolof)r> Sctescc «ail t»cfaao]og]r Ikw 
■ttitid 10 umkm m tnfwct on Che ««ti> t]r lift «U ctttaM*. wfatch nmktn 
It tiaf «U slmikl teiw mt Saut wmm vmSnmaOtiit ^ afipnci- 

61 ttom Miwccs of tcteaoo wMdi allKrc ti»kr mt «iid fttom. 
toptfiof IM f Ikowv clioc cfai »coic«iyc ^ MCtel dtftttepoMat wUch might 

■ If i ii r t to te tiBt • Iftfgi mnter of poopio ta Aoto on ocUI llUtoratt aad 
htm am 9m Hmfli tte ofOMnailc ucc i f itun a l nalalaf wtldi amuld teip 
ilWB to appljf' tfwf ifctHi foqaifod ICMr draatloitl^ lafiptro'vad pradocttvttjr* Hilo 
4MMa«dt tlMt tte laaciiBf of adaaoo ponaoaio llio aa a itelo «o ooabte dt- 
laaaa aoc mkr to tew a banar WBdaroiaa«af of tho aiirriwiHl^ world tiot 
atei lo ttafMrawi - ttetr oMAKial atacoa* 

Sdocea ort i w a iioit at tetfie laii«l aboold wc naftlir oaaaaalt acfoacfOc 
ttamwEy sad aaaaancr to a te^wlwtfiy atnaai of tte poywlailo'i iMt ateuid 
aJao ooaotn ttaatf irtik pcaipfiaf ite tataa iar dtvolopaM ol acMtfic aad 
ttrtealiiglfal laaninwir wMdi la ao nacaaaary aad laiHapaaaaHi iar aatioaal 




la tfttt nMpaoK paac, aatioaal d a> alm»wa at «nw jprtawtrlty ratetnd*tt> ta 
l a ii iaa of ano a owli: ipcmrtbk aad awa ogaatad to aa taearaaajaji^ €«oaa Nattoaal 
ftotfact fCMT^. Bumiaaia tea tewawai atewa Ctet aa tectaaaa ia-€Nr dooa 
■Bt airntiil^ nrioit ia tte liaiiiu iiiaiiai ol tte lewis of livtafaad adil^teta^^^ 
of tea OMitni aaiioa: it any tew tte oppoatia oflact aad taaalc ia ttm rfdi gacttag 
titittHt aad tlia ipoar ipsctail poontf* Uaam^oyaaHK* laaQoliaMo diatvftetioo of 
tNMitfiw teKpr aad nalaaurldoa. UI tealttw lllliatacy aad odwr ataMllar prub* 
iaaM liirw cottteaad te ottay ^aoaa TteateskAto 

'tmrnmrgmm of a aaw m a iaiit of aatioaal 'ii lni aai i a^jicli i a tttadaa aaw 

■trill iadHaum i aocH aa «te l odaa l oa of: |a> iiaiiiniliijHwai, (b) toaqaiiatilo 
dlMfteHteaof teeoaaa, (c) tte pqi tet a ta a tidi aad fuor, (d) miantacjr aad 
igMaaaaa* lai ill teaMi aad laalaacrttloa aad <0 poor teaatag aad otter 



Soimm in boMi^c functional eduaaticm 



Til* imwilag r«vtewed science ethtcatkn at texic level as both (a) a com- 
IKMtttt o£ Mfcicftii^ at. the basic level and (b) a {>art of overall scieotieic and 
mrtiwlflffc^t development. From these two perspeccivea, it bejan 1^ esublish- 
itf the roim of eduottion and of science and technologjr in the context of the, 
qewer concept of national development. 

Basic education as fuoctiooal to naticosl developroeitf yoals with implications 
Iw scteace e<h*cstton at tfas basic level 

The human resource is <»ie of the ma)or strengths of Asian oxutries. 
The roost urgent task is to ia^irove and mobilize this resource to acldeve 
astioaal development goals. Bducstioa is perhaps the best vehicle available 
«» lis lo achieve this end bjr wldeaiiig human borixons througti a programme of 
luncOoaal education and practical training for die development of skUls. The 
pertic^isting Memhnr States are moving in the direction of making their educa- 
Oonal system, at least at the basic level, avsilaUle and relevant to the entire 
society. 

The new ooooept of this beslc functioaai educatton has a three- fold aim. 
First, it has tu cover the total ne e ds of the learners including thittr hsalth 
sad nmltlon. Seooed, it riKwdd provide trainiag in appropriate en^iioyaNie 
skills CO eshaaoe die cspscity for develof^ient. Third, it must extend educa- 
- tlooal opportunities to the dlsadvaotaged groups of the popuUtion. 

Basic!jBi|ccioiial education iMtawld be able to impart such knowledge to 
cMOb^a sad sdHlts as will help ttmm to achieve better cfUciency in aolvtag 
ttetr dsyto-day pnriblems, resultliiir m greater productivity and a higher 
etaadurd ol living. 

Science edttcstion stuuld hs reoognixied aa an esse^ial part of this busic 
faactieaal educsttow aad should focus on preparii^ chtldree to daal wtth real 
pmlieias. pamculsrly tbam brongK aboot by the Impact of tecfaaology on the 
pll|radcsl» caltsrat sad socio-eooooeilc environments. 

Scteace sad eoicisl developmeHt : In view of the need to link science 
tifTT^*^ srtth the aatioail devel-ipaient, the tascMag of science should be 
gaarsd •» oootrflMtiat to attttudiasi change. 

IMtraiaackMi of ways of Uvii^ and health babtts as well as of agrlctd- 
tanl pcadtoaa aad ladastrtal methods are iafficators of the accepcaace of 
risiUp The spaed aad tadUty witih wtalcfa chaages occur will depend on the 
"iiaallM of a ciiaiNMa ^ oiemm Uwtmom m sdrattHc fdess. and oa the achieve 
eaNHt or aooMt basic degree of 'scientific literacy' whereby a majority of people 
iBiNi asMM aaderstaadlag at least of the simpler sdeatilSc principies- 
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Seitnae education for national devetapmnt 

TW» hM coDsldenble implications tor aU types sod lewis of education, 
boch witfaiii and outeide the formal sfstem, as well as for the stxmtegtej. 
MsourcM and methcxls used in teaching science Itseli. Elements singed* out 
for ancittioa from the earliest stsfe of ecfcication include health and nittrition, 
aanlGiCloa, drMlopmeia of skills, care and conservation of natural resources, 
and basic attitudes of inquiry and objecdvity. 

Science an d indiviifaal develoiwneBt ; Science education should lead to the 
deaizahle outcomes of critical thinking and understanding of the scientific meth- 
ods and processes of . science so that nothing is accepttble unless supported by 
sound evldeaoe. The development of such behaviour in indivldualfl should lead 
to a society which will fully sppredste the potentialities of science and support 
scfentiflc enterprise. 

There are howrver a number of practical difficulties in ensuring a smooth, 
ettsctive and full integr^doo of science into the formal aiKl non-formal education 
•ystems and normal Ufe. Some of the fictors responsihie for this ar« stq)er> 
stttioos, cultural attitudes, lack of relstfon of science to everydsy life and lack 
of recognitioa of the vitsl place of science in the school curriculum. To make 
•cUax* educattoQ meaningfol, it U nectesa r y to relate scieace at every level 
of educaHoo to local problems; needs sad reaUties: ttet is. fo real-Ufe sltua- 



Sdence and techttology development as ffloctlonal to nstional development goals 
with Haplicattoas tor sdenoe ediM^tlon at the basic level 

M recent years, a great drive tans been set in motton tor the social and 
•oooomlc applicatioci of science anif teclndU>fy to a vast range of ^maa neette. 
Tins role of iM:ieaoe and technpkw bi economic and social progress tes become 
a ma>or ooacem of eduoiiloiiists, sdencists, sodolo^sts end poUtldans* The 
traneodom growth wftaeseed la saenoe aqd technology is the restdt of a better 
IM hy man of fcts mental capacities which can be developed only dmugh proper 
•ad meaalagftil educe tloo. 

Whereas in advanced countries the •namlve impact of sdeace and techno- 
logr la vflslbie in aU sectors of hvaaa activity, this impact la Asian countries 
•tails to be UmiBed id a Cew areaa like tefcistrlal ^odactloa. Asia his eipe- 
riSMBd evolMloasxy devdopmeat in i^ie past, as showa by the abundant evidence 
of adeocuic thmi^ aad dlacovexy hi aadeat ladia and drirn. This is of gnat 
taa^wtaaca la coasSdenng the appUcatioo of edeaoe aad techaoiofly to the on/ 
ptnara of d a^ elu pm eat widcb is emergfag ia Member States. Isolsted blos- 
•ONil^ are however not eaough to establish developmeat as a setf-generatli^ 
Mdself-mstabtfae process. It Is «ife to asiumr thst a critical siage occurs 
wfeaa ite rigit pooliag of iuowledgc aad oaderstandlag of the sdeatiflc, tech- 
■ical^aoclal aad ecaaomic aspects has been buUt up to generate a self- sustain* 
lag ptocaea which, oaee property started, fats a good ctasace of ptopawtins 
ttatif over a wide front. 



SoimoB in boBio functional eduoation 

The Tetfttively alow pace of development in the past has now accelerated 
tft «uch « degree that an Individual encounters not merely a change but succes- 
eive imvee of economic and social chinge in his life time. This new pace of 
development demands an urgency in defining clearly Oie objectives for the growth 
of Che scientific and technological enterprises in Asian countries and enunciating 
titilevent policies for the utilizati<» of science and technology for national devel- 
opment. Some Asian coimcries have already made a start in this direction. 

Science and technology are now commonly regarded as critical Cactors in 
national development. This demands that more and more people should have 
scientific literacy and. for this, science teaching should become an integral 
part of any programme of basic functional education. 

The Conftoence on the ApfdicatioQ of Science and Technology in Asia 
(CASTASIA) IMS observed in the pufalicatiott "Science and Technologr in Asian 
Development" the follcwing: 'IScience education is the principal means, partic- 
ularly in die developing countries, for transmitting scimtitic literacy to a . 
teoadening stream of population as well as for creatist,: the scieittific and 
technological mai^owerv . . . indispensable for economic and social advance. 
SdMoe Miocaticm policy should therefore be viewed as an integral part of a 
natiottal education development policy, of which it is a leading sector. " 

Economic development and! manwwer ; The devekoprnent of scientiflc and 
tectaiol<^cal maivower Is perhaps the most crucial factor bearing on the total 
dev^opment of a-c^wntry. Bven if all the capital and raw materials are 
physically a vallate, they can become productive only when the ^dentists, tech- 
nologists and skilled people are available in adequate numbers. As die appllca- 
tioQ of science and technolc^ to developmem <» the one hand and scieiice edu- 
catiUK and research oo the och^r are inter d epe nden t, the proper usactdng of 
science coostittttes a high-priority pre- investment fcr a country. 

bnprowment of educatiooal opportunities and locating and nurturii^ 
talent in sde&oe caa make inq wrtaitt poittrilxttions in tMs regard. The 
taacfalng <rf science is not so be geared only to producing scientists and 
tednotogiscs. bm also lo produdng a large base of Intelligent users of the 
sdeotlflc entnpnse by constaotly enlarging 'scientific literacy' and making 
it more s ophist ic ated. 

Sugjjiifd goal for science in basic education for dewlopment 

In the li^ of the foregoing cooslderatioos^ the goal of teaching sdeoce 
at Ite basic level as a component of basic f^mccicMia^ education and also as a 
^j^ y n y ^^fMii rf of scientific and technological development should be to create in the 
laai iMH ui awareness of their esviroomieitt • physical, biological and social - 
and of the oatiooal development efforts oif the country so as to fit them into 
aad ^i^ie item to play their part in society. Additi o nally, in a society 
wtei* sdeattfic emeiprl ee has begia to influence daily lives, science 
ti tr Witf Aodkl tnl& tt^ people gradually^ in ttie fondaroentat prlncM«> which 
fSMTtt ecMlfIc and*)||ichaoioglcaI pcoceauaes and thereby encourage them to 
develop proper sdeattfic'' attttades and tltie aecwsary technologkal skUls. 
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Soimoe education for national dBVelopmht 

More specifically, suggested criteria for achieving the aims of science 
educatiaa at the basic level are given below: 

1* Science education should be itinctional for all children at the first 
level and fbr all thme who have missed the opportunity of educa* 
tion of this type« This latter category includes out->of«sclKX)l chil- 
dren. youths and adults. 

2. Science education at the basic level should be functional in terms 
of national development e£Eorts to improve the quaUty of life of the 
people in such realms as promotion of health and nutrition, con- 
servation of energy, development of agriculture, control of popula* 
tion and efficient use of resources. 

3. Science education at the ba^ic level should contribute to the devel* 
opment of creativity, scientific thinkinir. scientific attitudes. 
problem*solving skills as well as thr ^jisition of science c \cepts. 
princitdes. and processes. , 

4. Science education should be related to the environmem of the learners^ 
particularly to the changes taking place, in their immedUte surround- 
ings, social and natuA* 

5. Sclence,education should develop the aUUty. interest and confidence / 
of the leeniers /to prepare them to continue learning on their own / 
and to app^ttife new knowledge to improve the quality of life and / 
the envli^iuneiit* 

/ ■ 

6. Science education sbould be related to other ezeae of the curricuiirtfa 
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Chapter IV 

APPROACHES AND BROAD STRATEGIES FOR 
CURRICULUM AND INSTRUCTIONAL DESIGN 



Curriculum design 

In tbe Ugbt of the philosopbyr of science education at the basic level 
discussed earlier, a new api^roach to the teaching of science will have to be 
coosideredt inevitahly involving a change in the curriculum, llm change in 
curriculum from this point of view will not be the prerogative of die educa- 
tionists alone. The whole resources of the community must be Involved in 
this change so tlut the- curriculum design reflects the development needs of 
the country and associates all the agencies which go to make this development 
possihie. 

To undertaJoe such a change in the curriculum, two broad approaches 
could be talcen: 

a) a curriculum based on structure of knowledge; 

b) a curriculum based on societal needs* 

In the first approach^ the element of relevance could be introduced by 
applicatioo of the concepts, skills and attitudes to daily experiences and to 
changes in the environment* 

In the second approach the concepts, principles and skills ^are learned 
in die process of examining the situation and applying remedial measures* 

The possible danger in tlie first approach may be the neglect of real- 
tile proUems and negative attitudes towards science due to an over-emphasis 
on concept learnings^ In the second approach there may be an overstressing 
ot factual infiorroatioa at the expense ol^ conceptual understanding. In order 
to oiivlate these dangers, the two approaches shcMild not be considered as 
dtcliocomous but should be judiciously comMned tc be mutually supportive. 

To link science teactdng to the task of national development, the content 
of leamii^ experiences has to be relevant to die needs o( the learner* the 
feaerai educatioiifci obJectiv.*s and the aspiratioos of the country to be fulfilled 
throogli its varioud development programmes^ 

In the early stages, more attention should be given to the observation 
and study of the environment with the development of concepts derived from 
sudi obser v a tions^ Progressivelyt dbe ooasideration of conceptual under- 

standing rixMld receive more attention but the study of the envircmment should 

• - 
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Curriaulm and instructional design 

not be neglected. Towards the end of the first cycle, more formalized 
activities, based on structure of knowledgs, should become prominent. Even 
at that stage, the study of the environment in relaUon to the attainment level 
of conceptual understanding and problem skills should be maintained. This 
new mixed apfiroach should be based on empirical studies, for the conducting 
of which guidelines should be established by the Technical Working Group. 

Criteria lor selection of content 

In selecting the content for the new curriculum, the foUowing criteria 
are suggested. Tts curriculum should be: 

a) Relevant to real-Ufe and work experiences of the learners, in 
particular to the changes taking place in these domains. 

b) Significant to the fulfilment of the needs of the learners as 
individuals or as members of a family and community. 

c) Feasible in terms of maturity of the learners and the availabil- 
ity of resources required. 

d) Consistent with new knowledge. 
The learning system as a whole 

Curriculum design shorild also give consideration to the following: 

a) In the past it has been the tendency to develc^ science curriculum 
based on a single apparoach. (Traditional, Process, Imjuiry, 
Discovery, etc ) 

b) Methodology should fit the need of pairtlcular types of learning, 
and ciifferent teaching methods should be used. For example. 
so!r!«s forms of group work should be provided for experiences in 
socialization, interaction and co-operative work; some forms of 
self- instruction, (self-pacing individualized Instruction) should be 

^ utilized for Individual needs; practice of problem -solving skills 
under a variety of real-life situations to ensure mastery for skUl 
acquisition. « 

c) OrUls are necessary for skill acquisition. 

d) A variety of Instructional materials and n^dia should be employed 
In suitable comtanadons for effective learning within the constraints 
of avaUabdllty, teachers* competencies and the maturity of learners. 

In the systemic approach to curriculum design it is Important to spec- 
ify the objectives, concepts and types of experiences needed to attain the 
expected outcomes. Samples of expected learners' attainments and appro- 
priate learning experiences and exercises are given in Annex IV. 
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Science in basia functional education 



In the light of the above observations » any curriculum change will there- 
fore require the formulation of appropriate Instructional and management sys- 
tems. The concept of such a systemic approach may be illustrated by the 
experience of the Republic of Korea. 

Model of instructional system 

In the Korean experience the total schooling is regarded as a systems 
(^ration. Teachers^ students^ curriculum^ materials and equipment are some 
of the system's components linked together. Any change in one component 
Inevitably invites change in other components. Many innovsitional projects have 
been undertaken in the past to bring about "^changes in one or two components 
only. It is not surprising that many of such projects did not survive long. 
With dieee observations in mind» KEDI developed a new instructional am) 
management systems model (Annex V) in an ^ffort to reform the country's 
primary and middle schools. The instruction^ system is characterized by 
its five stages of instructional flow: (1) plannink (2) diagnosis, (3) teaching- 
learning, (4) extended learning and (5) evaluation* Under each stage, desired 
curriculum materials, tasks to be done and working guidelines for teachers 
are described and/or prescribed on the basis of recent theories and research 
findings in the fields of learning, instruction and cWiculum. 

The XEDI model of instructional system has, however, been developed 
taking into consideration tlie components from the educational field alone. 
The objectives of basic functiioaal education enlarge the scope of instruction 
and envisage the collaboration, with all available means, of all Ae agencies 
concerned widi die development of die cmmtry. There is thex^efore a greater 
need to make effective linkages with such agencies in actual instructional pro- 
grammes • 

Management system 

To meet tlie new needs of basfc functional education* the educational 
management system, apart from developing its intra -linkages, has to develop 
Ifiter-Unkages with management system of other develc^ment areas such as 
a^iriculture, health and industries. This will assist the teacher in coping 
with die increased tasks of implementing the instructional programmes through 
inputs of available human and material resources from these areas . 

A sew management system is also being developed by KEDI as a suf^rt 
to the Instructioiial system. Alternative ways of instructional media udlization, 
staffing, student grouping, classroom and other physical facilities, and other 
utilization plans are proposed and prescribed on the basis of dieories of advanced 
modem managenient sciences « 

i:3 
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Currijoulwi and instmational desicm 

Management as a service function \ . . 

In the broadened concept of education as presented in this report, the 
schematic view of change would be not merely to link various aspects of the 
instructional system but also to establish, identify and promote linkages of 
the instructional system with other systems (and sub- systems) such as agricul- 
ture, science and technology, health and nutrition and industry. Another dimen- 
sion of the systemic view of change is the interdisciplinary treatment. Manage- 
ment as a service function would deal with such matters as: 

- Promotion and organization of a climate favourable to educational 
innovation. 

— , Improvement of decision- making and communication skills to ensure 

collaborative action among concerned agencies and decision makers. 

The personnel who are concerned with the management of centres and 
institutions for the design and implementation of innovation will ^need to devel(^ 
skills for analysing the systemic nature of change process to increase self- 
awareness and interpersonal effectiveness for collaborative work and to acquire 
competencies for designing and evaluating project strategies at local and 
national levels. 

The meeting noted that such a programme of training had already been 
developed for key personnel concerned with educational innovations in general 
and suggested that the key personnel in the Member States concerned with 
innovations in science education should receive the benefit of such programmes: 
the Meeting felt tiiat their involvement would raise the quality of the programmes 
as the experiences of educational innovations in Asian Member States have mostly 
been tak^n up in the area of science education. 

Administrators and supervisors 

There is a need to'farief the administrators on the needs and nature of 
innovations for science education. Instead of trying to acquaint administrators 
with the technical aspects of the proposed change^ the expected outcomes in 
terms of the impact on national development should be stressed^ This should 
preferably be attempted dirougjli some visual presentation of actual attainments. 

Supervisors now perform two functions — regulatory and extension. These 
should be separated* The extension function should have a direct link with 
research and development. 

Prpfessionalization 

AlthicMigh* designing of the curriculum has been institutionalized and^ 
cystematizied* it stUl suffers from the lack of an empirical research base 
and professibnal approach* In view of the proUems identified and the new 
directioiis profiosed^ development of a research base and raising the pro- 
fessioiial standards of work must be two of the elements which should receive 
higfi priority,. 
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iMETOODS, MATERIALS AND MEDIA 



Cinc xtculiim centres 

.National centres promoting innovations in science education and in other 
/^areas of education, although still very young, have already produced very 
enomagiiig results and . have contributed to making the educational systems of 
their countries much mote djrnamic than before^ It vras in recognition of their 
ac^evements that the Third Regional Conference of Ministers of Education and 
Those Responsible for Bcononric Planning in Asia (MINBDAS) which Dvas held 
In Singapore in 1971 pro(k>sed the creation of a mechani3m far promoting ex- 
changes of the valuable transferable experiences generated by these centres 
amoi^ the Asian Member States, adding that educational innovation should be 
related to goals of national development; 

Witih many of these centres now well established apd having acquired 
experience and confidence, they are in a position to take an effective part in 
undertaking reforms more directly linked to development in collaboration with 
other agencies within and/or with Member States* Networks of educational 
institutions covering national or regional needs and co-operating with the 
national development centres have been established* 

In view of the broader and more functional role of basic science education, 
these centres will need expertise of other kinds under arrangements >^hich will 
vary from cmmtry to country* Also the network of , institutions co--(^rating 
Widi the national centres may continue to be expanded to include other types of 
institutions and professional groups* This may necessitate strong governmental 
^aupport* 

Slimiiar netwbrics at sub^national levels would need to b^ established or 
expanded in countries where such centres already exist as a part of the national 
oir0ani2atio&* 

Instmctlonal nmterlals 

There should be a variety of instructional materials, the use of which 
will be d epe nd e n t on die area of study and on the availability of resources* 
These Aoold be complementary to one other and relevant to the content being 
leaned* 

Wbue appr o priate and available, mass media should be encouraged* 
Tbne is already a growing trend towards; using mass media in conjunction 
with other media such as correspondence instruction and lace-to»face 
iBStrttction* •^«r 

. ^ 
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Currioulm md^ instructional design 

The introduction of new materials without some changes in the instruc- 
tional and management systems which are usually based on the assumption of 
traditional means, n||aterials and modes of learning is likely to create confusion 
rather than leading to more effective learning. Hence the need for designing 
learning and management systems based on the curriculum, available resources 
media of learning and desired combinations of teaching methods, is emplnsized. 

Some gmdelines fpr the production of instructional materials are given 
in Annex VI. 

Equipmen t 

' ** ■ 

National equipment centres or units have been set up in it number of 
Member States. There are many problems associated with the desflgn, produc- 
tion and supply of equipment. There has not always been sufficiisnt attention 
given to the co-ordination of these functions vdth local manufacturing and 
marketing organizations. It is often beyond the capacity of the national equip- 
ment centres to supply the e<juipment needed throu|put the entire country. . At 
this stage of. education, howe^/^r, it should be possible to meet inany of the 
needs from the use of the environment as well as locally available materials. 

Centres should help the teachers in the task by supplying the relevant and 
necessary guidance. Some of these materials could be produced by the teachers 
with the assistance of pupils which would incidentally promote positive attituaes 
towards work. TJie facilities in schools where some <iaft training is provided 
could be used for this purpose and in other cases, simple tools could be supplied 

Evaluation 
^ 

Many of the participating Member States have already done away with 
terminal examinations at the en^ of the basic level. Formative continuous 
evaluation is now a prominent trend. This may take the forms of self-evaluation 
or teacher evaluation. ^ 

Formative and summatlve evaluation provide a feedback for redesigning 
the curriculum and teaching methods which should be flexible to permit, changes 
by the teachers. Reports of the teachers on their. experiences could also pro- ^ 
yide useful feedback to the curriculum development centres. This will build up 
teachers* confidence and they will identl^ themselves with the changes brought 
about as a result of their suggestions. Curriculum design centres would also 
receive Information on the suitability of the curriculum imder a variety of situ- 
ations and make changes on the basis of empirical evidence thus gathered. 

Modules 

Students usually learn by using textbooks. Most teachers admit that there 
are weaknesses in textix>oks. Textbook- centred learning mostly takes care of 
the &cts« principles and generalizations of science. The important objectives 
6t skill development, attitudinal change and applications are not catered for. 
These weakbesses become especially evident when it is desired to make learning 
more meaningful for children by relating learning experiences more closely to 
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■jStefimof' in bamic fmcHonal educaticn 



#gir«w lfiitimctB tbmn allowed hf « reaifaooir. The leanrtng module oSers zsia 
\ this wlrf — fy jgjiida^gfl«ibility in the cfaoice of topics to 
B« it aUowB te a osKxre p c ra o iMi l nd indiiriMtaallzed wqr <rf . 
CM be Med as wmfc iw iiiiT y Twairriiils or oaa self* 
wdthfrnUa^YmM^ Thqr cam help the teacher lo giw more per* 
ilDtedi0ddalcfafldseaaadmate Modules 
CMldeo he need to hsief and iafona hny ^rf*wHit4<f#Yy»#%pff about new ptogra mgiesy 



w»dd he oaeM at both preHwrvioe and in* 
lewis. Modoira coidd he need id acqnainr ooUegp atu deat s vitb actual 



Tbacfaers is the schpois cut refer to modnlrs as their ladividael s ch e da l es 
These aeodolcs f M i M ihes fons a ¥ t xy iMf ^ ^ basis far dtscossion at ^ 



SonoMer sqn^MioQS far the prodoctioii of modules are preseoied In 
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Chapter VI 



NEW ROLES OF THE TEACHER. 
AND TEACHER EDUCATION 



iBttie coittCEt of iwttoiMil dpwdqpmeat, mkllrtinil c ompctencieg ne needed 
far tStb oev zole of tte teacher as a siiide aad helper to the cfaUd ia and out of 
•dml* laaCMdofbetnsiBeseiyatEaanBittteraf ImowledgpiB^ciMs^ 

has to fAqr the zaiea of cwnnwnU y leader, reaonroe finder, org^n- 
adadviaer. TMa deniaada a c o ati a M CM a npgradiag <rf the 
ipaic aad jww i r aa tnn i ! «|n a imcafto wi of the teacher. In oxder to achieve this, 
the pi iiif uli wl txaiatBgof Baaic Ftnedooal B dna itlon t e a ch eii > alwaid iachide 
• attidf of aciaaoc aa a comimlaory aiibjact in the ceadier trmimtmg curriculum. 



I fa irt 



fta«a«nHca frahilng. In ^ paat, pre-aervice traiida^ baa aoc been afale 
to papigaga the ttacher ag Sqai t riy to neec faia dasaroon ^ieede, parrtcnfarly in 

I doc. 




I mmmiMag ia-aarvioe conraea almost Inunedl- 
atriy ater oonpiettaic pam^aervioe tnitBlng» 

With Che ■mm role tbt teacher la e jq uecte i d to pUmy to Uak ndexioe with the 
devdopaDMWal —d a of the aodeiqr, pre-aervlce tMcher traiaii^ oouroea far 
teuhexs of haalc ftwctfamal ediicatlwt ahoold: 

' L' iaclnde the mta&f at Bdmnos aa a co«ap«itaoz]r •object; 

2. atttBBpc to do— ly iatoyato pr actice and theory (didactic aapgcta, 
and umIImmIbi^ ta chBlqinre and prooedmea)? 

$m pxnpaxa titf^ taiana to identify and taafce uee of hie eovjitwiBCiit ~ 
aa B f^k aa poadhlas 

4* dafiriop imnlpwUiflw aklUa in the aae of ainipie toola to inyroviee 
alinpla ncience- twchinf aydpiaent from readfly amallahto materiala; 

5. enltfa the t rain e e to re^sood poeittwly to the needs of children as 
«dl aa to Che deiMioproeat neede of the oommimity; 

6. faeidlge the gap b et awau the regular teadwra* work and that of others 
aqgpiced in detvlopmencal actlvitlaa by providlixg experiences of 
pnrtldpettnf la noo- formal ciducatlon programmes. 

l»»earvtee traintog. The reeponelhUltles of Hm tetcher have Increased 
la tte past years <» account of e d ucati on al refcMrms JBdertaten by the cMattzies 
<Bd then la arideaea of a growlnf feeling of resetttinant. Changea in currlc- 
are aot Uleety to he wdcooad by teachers If thsy Imi^y a.'xepcaace of an 
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Setenee in basic fidncticnal education 

■ ' ' - • > ~ 

One problem is ^jeacfaers will faave to otaain assistance to usderstaiid 
the zapidly increasiiig new scientific knowledge so tibat tbejr will be able to trans 
tatte it in such a way that pupils* leamlngwiU be faiolitated. 

■Awortier probiexn is that the teachers bave been assigned new types of 
roles and they are npi^cte^ to use new types of media for wfaicfa ttiey are not 
• d e quate ty pg^ared> U tbey w««» in the new ^rpes of teajr^ng programmes 
wMch r equ ir e i ndependen t study on the part of the learners to cover a part of 
* Ibe curriciAum and in the si^iply of learning materials wfaidi can relieve tliem 
oCa part of their teaching load^ the teachers would have been actiw promoters 
and wrndd haw acldeved greater pioSsssional satisfactioii from their work. 

For die ftmcttonpl aspects of the curriculum the teachers, especially in 
liie rural areas, shoidd be able to utilize die services of paraprofessionais like 
Gunners, craftsmen and other resource persons. In order to use these re- 
sources properly the teachers will have to assume a new role for wfaicfa they 
will need suitable preparation. 

The ill-planned in-service training courses in the past have proved to be 
inadequate.- There is a need for reorientation of the trainiiig programmes in 
several respectt viz. in-service training courses should^be supplemented by 
TV and other mass media ; there should be arrangements tor continuing educa- 
don and -foeflttlee to^tesiy ated schoo ls to ^i^tcfa teachegr»- from near b y s c h ool s - 
oould turn in accordance with tiieir needs. (e« g. the Philippines eaqperience 
where some middle and high schools are designated for this purpose uodtr the 
direction of the regional and national science education ceotres). 

In-service courses should be more challenging than tiiey are in die pi::"- 
mM practice of merely covering the course at the expected leaaming attainment 
levels of the pupils* For instance* for the development of problem*solving 
sUllSt more demanding situations tlian those prescribed for pupils should be 
included in the courses ; similarly, background materials relevant to but of 
mtudi his0er level than that provided for the pupils should be si^iplled. 

Tsacher competencies 

Before the Introductitm of any curriculum change* the new or expected 
rtdes of die teachers shi»dd be identified^ the requisite competencies deter- 
mined and appropriate materials and training programmes and an incentive 
mfntm for making attending oxirses more attractive should be planned and 
iiqplemented. Suiisequent to the introduction of the change^ the effoctiveness of 
the materials and training courses could be evaluated in terms teacher 
performa nce» ' 

A sample list of teacher competencies is provided in Annex VOL 

Detailed guidelines on the new role of science teacher jind his competen- 
cies should be i^epared by the Technical Working GrcHip. 
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RESOURCE MOBILIZATION 



The It i ttmate relatioostzip between tbe economic development of a country 
and the eckicatum of its people is too well recognized to be reiterated. By giving 
the highest primrity to the developcient of education at all levds^ wittx special 
empt m sis on sc ien ce education^ there can be an adequate response to the rising 
expectations in fhe developing crantzies. 

I' ■ , ' . 

The Asian comtries in general have vast human and natural resources 
vUch axe either u n tan p e d, under-utilized or imuriliTaed due to various factors* 
The moMllTarion of all these resources is an impdRant strategy in implemen- 
tation of any development programme. 

In the context of linking science education to national develc^xnent, the 
moMllyatlon of resoinroes assumes high priority* These resources can be 
grouped under two broad categories * Inmian resoiorces and physical or material 
-jsesources* * ^ . . 



ERIC 



A« Human resources 

1, The teacher > The teacher continues to be tbe pivot of any programme of 
edacatioo» and i^ probaUy tbe most inqxmant human resource « CafvAbilities of 
teachers must be improved by bettes^ training, both tliroi^ pxe-servu:e and in* 
service programmes so that they are able w cope with the new role expected of 
them from mere transmitter of information to that of community leader and re* 
source finder. 

The otlier (iitnension of tbe problem arises from the fact that there is a 
cftuitant increase in ttie already *large class size in almost every country and 
the activity approach and methodology of science teaching cannot i>e effective 
in such large size classes. Hence dtie need for training more teachers. 

2, The para -teacher . In spite of a well -developed pre -service teacher 
training programme siq>ported by periodical in-service training programmes, 
it would be difficult for teachers to have all the necessary informati<xi and 
skills to discharge their new role. They have therefore to utilize more and 
morie tlie assistance of para -professional teachers from other fields (agriculture} 
specialists* extension workers, health visitors, doctors, mechanics, engineers, 
knowledgeable farmers) by inviting them to the school for talks, lectures or 
demons tratians or to take the children out to real-life situarAons to obtain first- 
band experiences. 

3, Increasing use of multi*media approach . There is an increasing 
trend to use tlie multi -media approach in the teaching of science. The various 
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,Seienee in basic functional education 



media irtndi are to be used in science education will need tfae development of 
softmreof di ffe rent types* To do tfais^ faumairresoitrces in the form of 
specialists sudi as scientists^ curriculum developers, texttx>ok and btfaer inr 
structipiial material writers, script developers and prochicers of audio- visual 
aids or evaiuators will have to be mobilized* 

4* Teadier trainingar the iiar service level* To make training program- 
mes effective, adequate mnnbers of competent teacher educators will be needed 
who can not only train but also maintain a follow-iq;> inrogramme of su pe rv ision* 

& Research base for innovation* Tliere is a need for developing a cadre 
of researchers *n science educatiop so diat all curriculum changes are based 
and planned on appropriate r^earch findings. 

6. Expertise of university and researrfi scientistg> There is a need to 
ofaiain the eaq>ert advice of die scientists and university specialists for the im- 
provement of science ectacaticm progranunes in the context of basic ftmctional 
education, so as to minimize die gap between the frontiers of science and class*- 
room instruction* 

7» Supervisory cadre. As tfae classroom teachers now have to play many 
roles, die dewlopment of a cadre of science supervisors capable of assisting 
them in methods and materials is an essential ingredient for the success of tfae 
new progranunes of basic ftmctional . education. \ - ' ' ' 

8. Regional expertise . There is considerable isolated expertise available 
in die diffierem Member States of the region wfaidt is a vUuable resource that 
can be mobilized* All such expertise needs to be pooled duroug^ an agency lite 
ACBID and put to effective iase throu^ a well- co-ordinated exchange programme 

B« Physical and materiaJ. resources 

The physical and raaterial resources for the successful implementation 
of basic fundamental education can be considered at three levels. 

L Local-level resources^ Soxne of the locally available materials re- 
quired for science education at the basic level are identified below* Many of 
them are readily available frum die environment of the community; others will 
have to be improvised. Teachers may required guidance and assistance in 
utilizing these resources* 

a) Sdiool ' 

(1) A variety of learning materials within the school, including 
textbooks, workbooks, currictilum and teacher guides, self«> 
learning materials and modules (based on research findings) 
in national languages; 

(2) Science equipment and kits ; 

(3) Audio- visual teaching aids - like graphic materials, films, film- 
strips, slides* 
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b) Envirc^usieait 



(1) Floza and fauna, rocks and soils, natural {ribenomrina, 
agricidtuxal £mns, iorests, dairi^ poultries, fisheries » 
mteing and industrial estahiishmeitts ; 

(2) Qtiier.oDmmuiriQr facilities sudi as litxraries, bealtli centres, 
hospitals, transport stations, power stations, pcMSt offices, 
telephcMie exdiange, veterinary dimes, xneteorologicpl 
staCtions, radio staticHis* 

2« Na ri o n a M ev^ r^ources^ A large number of national-level resources 
are available for ed u ca t i< » a l purposes^ - Teachers must be able to recognize 
and uriligy these rescHurces ii| planning tbeir t»flr*rif|g programmes, particularly 
in acience*. A suggestive list would he niu«nmifi ^hr>tamral aiy^ 7nolf^gfr?^^ 
gardens, aquariums, marine laboratories, tranq>ort stadocs, workshops and 
factories, faroadca sting n^works,^ science toixs and exhibitions, sdeace centres, 
meteondogical observatories, observatories, aerodromes. 

3* Regional-level resources. There could be exchange of sample teach- 
ing materials, books, teaclxing aids and other equipment &r study and use 
within die region. 
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ANNEX III 
AGENDA OF THE MEETING 



U Statements of Welcome by Co^rganizers of the Meeting 

2. Introdnc^oo of Paxticipants and Observers 

3. BlectioQ of Officers 

4. Consideration of Provisional Schedule of Work avd Review on terms of 
reference. 

5. What is APEID, ACEID and KEDI • Slide tape ptesentations • 

6. Orientation on, and Review of Module development in science education 

7\ a) Discussion on problems, gapp and prospects of science education in 
the context of Sciefnce and Technology for development. 

b) Review and synthesis of various developmental efforts in all branches 
of Science and Technology and the new trends of Development Education . 

c) On the basis of the above deliberations, formulation of a new philosojAy 
and approaches of "Science Education for Development." 

8. Consideration of APEID Work Plan on Science Education with a view to 
suggest adjustments and guidelines oh strategies for implementation. 

9. Formulation of suggested draft terms of reference and agenda for the 
subsequent Technical Working Groiq> Meeting. 

10. .Deliberation on expected learners* attainments in science and the 
implication on new role competencies of teachers. 

11. Prepare general guidelines on exemplar module development in Science for 
Basic Functidoar Education both in school and out-of -school and In-service 
Teacher Education. 

12. Preparation of guidelines for the design of operational details for module 
development. 
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ANNEX IV 

. EXPECTED LEARNERS' ATTAINMENTS AND APPROPRIATE 
LEARNING EXPERIENCES AND EXERCISES 

A. Sample "objectiyjes 

1. Ai^ljfing the processes of science to life situations a^? a basis for learning 
the scientific method and developing scientific attit) des. 

To observe To formulate hypoti^jses 

To communicate To Interpret dat; 

To measure To make generalizations 
To infer * _ - 

2. Learning to diink 

creatiyely V 
critically 

3« Applying knowledge^ and science processes to 

a) understanding and solving problems of « ^ 

i) daily life . 
ii) school sitliations 

iii) community situations 

iv) prevailing beliefs 

^ b) learning in other areas 

4% Promoting positive attitudes towards science and a continuing interest in 
^ science. • • ^ 

5»;X'earning how to learn; for instance: . " , 

it) develop the attitude for wanting to learn« 

b) know the sources of Xntormation in the community* ^ 

6. Eagerness to promote and readiness to accept changes and to adapt to 
new ideas ^ . 

B# Sample eaqperiences 

Below are sonae sample experiences which may be used to attain some of 
the objectives : . 

U To help develop creative thinking 

a) involvement of the learner in planning,, organizing and evaluating 
learning activities. ' 
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b) use of *£^me' situations as an approach in science teaching ; e. g. , 
iKLve the pupils formulate rules in a learning situation as they 
would to play a game ; use of ^ :ulations, competitions, crossword 
ptoses. 

c) use of , construction activities. 

d) have piqnls plan experiments .using materials in the environment ; 
have diem suggest substitutes for materials not available. ^ 

2. To help develop critical thinJdiig 

■ Provide experiences tiiat will make the learner 

a) distinguish between inferences and observations 

b) make jxidgements on basis of evidence ^ 

c) generalize on basis of several cases 

3. Promotion of positive attitudes Jx>wards science. 

Provide esqpes^ences such that the learner is involved, experiences 
success and has some ^ngiUe product. 

4. To inculcate an eagerness to promote and readiness to accept changes 
and to adapt to new ideas. This could be attained by using a variety of 
experiences, open ended activities and situations which promote creativity. 

5t Tp develop learning how to learn : 

This objective would be attained if the other aforesaid objectives are 
achieved. 

C. Sample concepts 

A list of some science concepts which could be iised for the Basic Functicr^al 
Education programme, is given below. 

1. Human body 

digestion, respiration 

muscles, bones, sensoiy information 

energy 

toxic substances 
diseases 

growth and development 

2. Home 

water supply 
energy in the bouse 
foo6 and meal preparation 
I sewage disposal 

3. Natural environment 

Soil, air, water, weather ^ 
plants and animals 39 
populations 



^v. ' " V ■ A n n e X IV 

The community 

population density 
. (x>auziuniQr resources . 

The Technical . Working Groiq> will be^3q)ected to report on the e^eriences 
in tliis regard : 

: L whedier these are being used in ^ir countries 
> 2. whether they will promote better science learning 
3« , give examples of their own. _ 

Sample resources in the commuhiQr 

plants, animals^ soil, different types pf seeds, flowers and fruits, ^insects, 
candles, kerosene, different household ware, £^ass or plastic containers, 
farmers, health workers, craftsmen. ' m ' 

E. Sample questions and investigations ' ^ 

_ , . ■ I. .\ , 

These may be concerned with school, home, conununity, , learners own 
- life, natural phenomena. 

1. Wty do we irrigate crops after applying fertilizer ? 

2. What steps are taken in homes to save stored 

3. Why does nialaria break out during rainy seasons? 
. 4. Wly should we wash fruits before eating the?3i? 

5. Why do metals feel cold on touching them? ^^^^ 

6. Wh^Boes water form on the outside siurface of a glass tumbler:.whfen 

ice^is put in it ?)l , • ^^ '^ 

■ ■ -J' ■ 
The following investigations could be carried qut< ^ 

1. investigating the water siqpply in. tbe-^ immunity, 

2. investigating the quality of water 'In the community, 

3. investi^iing the traditional methods, ot preserving of^ood. 
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ANNBX V 
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Tte aAwvaMitoMd fttmclcMM imm hslpMl in moulcttiiff Urn tmchcr a« a 
latf MNtodCjr who gIvM ofd«r«« Ttda ramtfu is tte iMrmng cavtroa- 
tata(af««aitaMdapo«ltBfr cjrp«, vteiv cte aoMlmtt «<« at the re- 
ettiri«t««i«adi«ipeadcMtyirlmtlMr«»r«|oi<«(>co<k> With these 
obtnrvtOOM la aalad. XSOS eiivlaloMd the toUcmtag «« the foaie oif the new 
•fmi: itew ha«« bM* the |»hlliMMf»hicel aad pedefoglcel cutdelioea for 
awaiaplai 0* •yatm BM»dil. 



1. iitflKtA»l atadnta ava to ha prortded with more kannag 
ai^artaacaa arlth apaclal amphtala oa tlie devalopiaatit of higher 
aMacal ptuu aaaii aach aa prohiam aolvtaip critical thuddaf, 
aad oraatlia 



2. iMllvldBal atttdnaa axa fie he pronrlded with more learaiag 
aapaflaacaa lor hew tattrwiltaiHaa aad aoqoiaitiMi of values 
aad afHaidea, pradaett'<« akilla aad kaowiadia that ar* itaiquely 
foe auloaal 



3. Ijaatalag pfpy a a i of ladMdaal aiadtMa la periodically moaitored. 
aad cha raaalia aca lo ha iid back lata the taa«hiar iMndsf firoccaaae. 

4. iMllidAttI acadnca alHMld hii« nara apponuaiclea far ael^diractad 



A wria^ af laaralaf laaoaraaa thra^ eeppiaraaiuary taactitcttoael 

ata ID he aaaliahie ier the ataewfy of aia jor 
vaa. 

6. lidNldMal MMdeaia ahaeid ha«a aciaaea to a wrtety af leandag ra- 

flMi faartclaaaat pro- 
oifiBiiattfWi adepaad far tadlridual 

dlffaraaoaa ia I 

Thm ahaae aaqr alaa ha tttaa aa ^faatrad chaagn* far wldch the 
ia halag d iii lm ia d aad fTlad«at hy KBDt. 




Ha geaetal I m mm il naa l syvean aiadal arttl bu de ec r ih a d ia the faUowii« 



C Thm KMOt Gaaaral faatiactiuiel 9rmt» iiadd 

It Sa laaat daaltalAa far lia Macher to piaa faatractfaa accordUit to the 
I aad aMtlqr af aadi aaadMt la the claaa aad to let aach scadeat maattr tte 
at Ma earn paaa, hai dw large aamhar af etadHKa la a ctoea 

iHkalt, tf aet HajieiaihH, far the toacher. thara 
I a aa«r l aa nati l u aa l Sjratom Hadri which is slic to 
iaia ca aei d i t a Hu a the ac ediM lL ptagraaa of tadiirtdael itodatta. hat does 



» tfai KBtM leamailliwil aaadel, iaattacOoa far a laarBteg 
ttw e tafie aa ahoaa to Figara L fa Waeaaag, a wachcr 
yiaaa aaJ ai ai g B aii ai pfaaa far tha iaandag toalu faOla^Kwis, 



as 
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d«ftcl«actMol Mtdnts la pr«r«qiii«Uta tor tlw Inrqinf 
provtiiow foriwiMdittl work. Is die TMcbiag/Learaliiff tafe, 
faMur«ta« ActivitiM ttlni pUct. Is tte B» t»o <kt d LMumiBg 
nd/or iiiiwflil laatnaetioa art pcovMsd, faftMd oa tte for> 
Ib Bmlnftilett, at tte ooo^lacioa of Uwtnictkw for a taarn- 



1. CSaaacal Uom of ICBOl laacnctknat Syatam 




To-mt 



l«tM»iadN«ml»r of laMnctkMMl Ikdts (itatts of Laaralaf) tar SaoMiaivr 



tO>12 
6-t 



Sdaaot 6*11 
Monl B i lo c attoa «•« 
Mwle 4*6 



Sack wgi will te tfWKSiM «a 4«iall bale*. 

fei flaaatqi ttwmciiea for a toaralaf caaJt, ite moat inpovtaflt 
OM la •» iiMMll^ t8« laacraeoaaal ol#cdMa aad tteir taiBtv^attoiw tteoa#i 
amiyala. tlaaiMkaaaiyalaalaaf villi tiadMalMiMute'a gMa tar 

XSOI raaa^rrh laani aai! #»*«r«*f* 
I tttwi a daar la a laff i i a aiM af of tl» 
«r tiiB laaivtt^r ^dtnwiii 
«C tttt Machof'a Mida» Aa la ihu ■■ la flgata 2» iaa«lttn aia alao 



to tte 



asedUMaaileaa ao Aat Oaf 



actttmiaa, dM 



daucadariacica of tbr 



laara- 
aa tht 



• tlMllM> 



not taW 
diiir 



nv 

la Hat 
aaa of nw flal 



•o aadi fei' 
of 



1. la ima 



givaa ttia laiit 

of - 



md% ia 4ltfia«< aa a laamiac took or 
aigWfc to aia ta a a laaaoa feownr of i»- 
t mu a at ioaal ooaaiteraftiao ia 

i* fartt oa fra at oaU aa to tka iataraai 



A n K e X V 




ftgurr 2. Plmning 



2* DtogacwwUi 
TtetMDtt 



la dlfti0a«te (Fifun 3). Tte piopoM <»f this sttgi f« 
dalletaBciM la pfrmqaMOm tat tim lmxtdng task aad 
iMtnictlMatlteoutMtoflMttiictlaiu IfdtefnoatSc 
lm»nw|Br McteaclMtailMir prior toAfslag, a 
•tedd te pnnrM io inate 19 ilM 4aliciMeia« wb^^ 
MBit la divfatea, atudtflita atonld Itavt 
w w it Hi too ttMi iMravkMaljr. ttertiara. tte Meter atnukl identily 
<»to art teytag dttttodty ia awdrtptkattoii. 



Pur wBUBal* 



A n n 0 X Y 



Althoogh itlmhM always neceaoxy to have a diagnoatic taat at the begin* 
olsf of oadi iwU ia all aubjecca» in acieiioe and mathematica juch prior teatiag 
to omalty doDa# Otegfioatlc twta and inatnictora* maiiuala for their uae have 
tMMm developed by KBCtt* Teadiara* manuala alec comain auggeatiooa for re* 
medtol laeicnictlott for atadmca with deflcteMlea^ 

Oa the baato of dtapmrtic teat reetdta^ the teacher eiaouki provi<le appro- 
priate leamlag espertenoee for each atudent* The atudeota who have maatered 

next untu The etndentt who have minor defldendea can either study indepea* 
dandy at kome with progrnnmed materials and/or workbooka or get some hrlp 
tnm mom vncoeeeflil claesmii^taa* In the subsequent dasa eeeslcm* the teacher 
n e e ds m chsck on tkm aseivimeats and l»e sure tfant all atudenta have maatered 
the necnsenry learning taeks for the toeecm unit. The atudenta who have aerioua 
dtflcienctoe may have teacber*direcied amall^group remedial lnatruction» It 
can be a progranune of sevnnl hours* or a aemeater«long special programme 
CO iaaprove mndtng or arithmetic akllla« 

3» Teachlng/Leamlny 

An Figure 4 reveeln» bete actual teaching and learning activltie«i mke 
iriace and approxlmeialy twortttrds of die total inatxuctiooal dme ia apeot in 
the ceadiiaf/leamliy atngi* This aiage can be furdntr divided into tturee steps : 
(a) Intit4uction» (b) Deveio|iraem» and (c> Blaboratlon. 
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Annex V 



In latnwhicaon, fiMcliert «r« encourmged to viae the teacber's uide pre- 
puvd fay ISOl to clarUjr tactnictloml ob.lectlve* far their student*/ .^jd to 
nlftto • Miideiic*t previMM learntof to the pnMent le^ to ^/evelop- 
aw. the oootont of the taetnKtlcMUl unit is presented to students who respond 
to the stiBMU lb sttsln the mastorjr of the tssMs). A teecher may direct In- 
•txttctfon hf Ming Urn teeefaers' gulds deireloped bf KBOI, or nray manage ITV 
or programmed inseructioB, or student discussion. 

The last stop of TMcfainfc/Leaming is Elaboration. In Elaboration, the 
taeclinr swnnariMS wliat has been studied, ensuring student lesrsteg through 
pratiCtce and drill, and helpinf students to make applicatlotts and generalizations 
firon. wiiat tbejr haire learned. 

4. fty^emfttf 1 iseiiilin 

Admittistntion of ftntative'tosto, and peroirlsions for nrichmenc, 
acoel«set»d and wypiementary leandag are the major activities in the sttge of 
Bxtondsd Learning. Pormatiw tasto are given to studsats in the course of 
inetmctlon in order to i dentify particular dlfficultlee aad to improve iastruc> 
tSMMl activities and stnt^ie*. (See Pignre S below) 

It would bedeeizable.to have tte formative test every two or three leeson 
hiMtrav but becanee of the ehortage of time the KBOI iastructioaal systom model 
reqntree sueb evalaaHon only once for approximately every four lesson hours. 
Itecheze oee the evaJuattoo materials devirioped by KEOI. 
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A« A result of ibe eirmlittttton, teacLsrs are able to identify the i^ticular 
^ffloiltliMi eitfXHmtered by atudeota and thus give more individualized assistance. 
Also* isacberiY are able to classify studnts into three categi>ries : mastery^ 
and noo^^^mastery. 



Tb tfaMe who adteve crasplete mastery of the task* special projects or 
pngramnied instruction ate provided for enricfamenc, and sometimes ^se 
students also reinforce their learning by helping irther classmates. To those 
vte ladiievtr only partial masmy of the task» programme or odier insoruc- 
tkmat materials are spedfled for independent learning. Sometimes, these 
stttdents get help from those who have s^deved complete mastery of the task. 

The iMchers themselves use the programmed materii^ls and workbooks 
tio give compensatory lessons to those who have greatest difficulty with the usVu 
Ttmf also personally chedc tbm students* wo^k to ascertain the results of the 
earichment and supplemeniary learning expe^races* 

Bvaluatioo Is the last stage of the KEDI blstructftmal Model. In this 
stage* summativn tests (mm Figure 6 bslow) sre administered to students 
Ibr the purpose of evaluating tfasir adtiewment pa major instructional objec- 
lives in the cognitive* affective, and psy«diomoCDr domains as well as evaluation 
of unintended educational eftects* 

Figure 6w Evitluatton 
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A nouMCtw ttst tmf b* ^imss at tte cxm^iiMloa of each vnic, but to 
llM dnuttc r«dncti«n of taatzttcttooal ttine tibia cauea, the XEOI lastnic- 

ittw ttst oolf after conifrtatloB of from two to 
Althooi^ th? KEDt pr onr td a a teactera'^wtih east items 
natetials iaaU of the suhlrotanaa, laacfaera may decide 
Wtdi the test resists, teachers coostnict a classroom 
m «ach saiiject area, aad assign grades to 

resoles to eiMluate ttm vtkttxkwmaa of 
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A n n ,e X V 

Brief introduction to KEPI school management system 

A. Need,^r new school management system 

The new instructional system proposed by KBDI requires substamtlaJ 
changes in school administratitn and management practices. Whereas the in- 
structictfial system mostly describes the desired conditions for teaching/learn- 
ing activities within the classroom, the management system specifies mechanics 
and operational procedi^res of supplying the necessary support required for the 
creation and maintenance of appropriate teaching/learning conditions. In this 
regard, the school management system may be taken as a supporting structure 
to the instructional system. 

The new instructional system prescribes a variety of new inputs. Under 

rtie new system, students learn dircMig^ different instructional media, a 

vwriety of materials, and from different teachers in different settings. A set 
Pf input variaUes may be classified as follows : 



Intnictioml Mftdia 


lutructtonU and 
Learning Material 


Studmt 
Organization 


Staff 
Organization 


Temcher Iiuicructioc 
(TI) 


Tbxtbook 


Large Group 
(120-180) 


Master 
Teacher 


Prognmmed Self* 
liUitructiM (PI) 


Workbook 


Intermediate 
Group (60*80) 


Master* 
teacher 


iottructioMl TV 


Teachers* Gk&ide 


Small Group 
(15-20) 


Regular 
Teacher 


iMtrucHoMl Radio 
<») 


Testa (DT.FT. ST) 
Supplementary and 
Bnrichment materials 


Teacher^Aid 



The provisloa aad i^ctii« utilization of these inputs, many of them new 
to Koreen twcfaers and edtatlnlsOrators, naay zequire quite difitoent manage- 
ment patterns with regard to the tasks of the school principal, svfjervisors, 
ceactasrs. and adrainistretive «ad clerical stafi. 



B. PfaUosopliy aad gultteUnes 

V- The nacbir devotes more time as an instructional manager who 
plaas sad creates ts ar h in^eaniing processes and evalwtes the 
outcomes .ratlier than as a medium or kihrdedge trsMimitter in 
terms of the labour-imeasifled, cfailk-taii: method* 

2. More cocapcuait teachers are reco^Eljeed. 

3. ttechers have st least two or more spedaliaed subject areas in the 
oirrlatfiim with wMdi they can identify themselves as expert teachers. 



4* Individwl 8tudent3i regardless of where they reside, will 
hftXi; more duinoe to be tBfifgbt equally well. 

5« Teachers , principals and supervisors are well aware of 

instructional objectives by grade, subject matter, and unit level. 

6. Effective management is judged in terms of objectives achieved. 

7« Evaluation data are better utilized by teachers, administrators, 
supervisors, students and parents. 

8. More flexibility is practised In grouping students and facilities 
utilization. 

9* A Urge instructional unit of about five^classrooms will be the 
central focus of instructioQal management. 

10. Cost*effectiveness of schooling wiU rise when bold re-allocation 
of the school budget is attempted so diat more money is spent 
directly for the achievement of objectives* 
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ANNEX VI 

GUIPBLINBS FOR THE PRODUCTION OF INSTRUCTIONAL MATERIALS 



^ Three ispecta of materials to be developed and supplied 

- tends of materials ; 

- Criteria for selection, production and utilization of materials ; 

- Production of materials. 

Kinds of materials 

• L Materials for students* self -learning ; e.g.» programmed and semi- 
programmed packages, modules, supplementary readers; 

2. Materials for teaclMtrs: e.g., teachers' guides, supplementary 

background readers, teachers' modules : 

3. Teaching aids: TV, radio and simple audio -visual aids ; 

4. Bvaluation^mCferials (diagnostic, formative, summative); 

5. Professiooai^ Veference materials : 

6. Equipment ; . 

7: Materials <m the use of community resources ; 

8. Information difets on souxces.of supply of tecfanldal bolletlas, 

mstezials st>ch as from government agendea, health, agriculture 
and agencies Ukc manufacturing firms, travel agencies ; 

9. Informatiaa sheets on the facilities established by echicatianal and 

anhex agencies for use of teachers ; e.g. , services innvided by 
cnrriculam centres, teachers* colleges, professional association^ 
and science centres. 

10. Materials produced bj educational institutions and teachers, such as 
iminoviaed etfuipcnutt, simfrfe ejqperimental designs 

The aaecfaanism for proawdng the-prodactlon, suiyJly and eaehaage of materials 

The Technical Working Group afaoold coosider setttag an appropriate 
mwhantfrm to pr o mote the developoieitt ct instructional materials by teachers. 
ftucOcipantt ahoakil tiring infbmntian on existing fsciUties and arrangements for 
fHtodnctlaB and supply of the tjqpes of materials menciaBed above and other infor- ' 
OMioailiat might be relevant. Ttey shouU also bring with them samples of 
miinrials available. 
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Criteria ci gglection of materials 

There shofild be a proper organizational arrangement to ensure that the 
necessary materials meet the teachers* needs in the context of the curriculum 
produced* and that suitable existing materials are identified and disseminated. 
In this connection, it would be necessary to observe some criteria for selection. 

1. Materials for students or teachers should have gone through a 

process of tryout and evaluation. 

2. These materials should be relevant to the set objectives, 

3. They must be usable, simple in operation, interesting and in«pensive, 

4. They should be safe for handling by pupils. 

The teachers must use the wide variety of materials which mig^t be avail- 
able to diem or produced by them if in tlieir Judgement they would improve the 
effectiveness of their teaching.. They should however make sure ttiat the mater- 
ials have either been produced by the agencies or pi.\^t: v^o liave the irequisite 
competence. 

Production of materials 

Various agencies would be involved in die production of materials such as 
the following: 

1. Curriculum design centres and material producticm centres . These 
Qentxes could also be mainly responsible for the dissemination of infor- 
mation on available materials . 

2. Teacher traiming institutions, especially with the help of post-graduate 
students mho could work on materials as part of their research. 

3. Teachers* associations ami individual teachers. 

4« Developmental agencies and their extension wings. 
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ANNEX VII 



SUGGESTIONS FOR THE PRODUCTION OF MODULES 



It should be recognized that modules of different levels of sophisticationp 
from multi* media packaged learning Idts to simple printed materials, can be 
prepared. Generally, learning modiUes have the following characteristics or 
elements: ^ 

•* small units of learning which can be covered in a few weeks' 
time or less ; 

* well'^specifled objectives in t?rms of expected pupil behaviours 
or concepts ; 

- specification of entry behaviour and concepts; 

* pre^^test to determine pupil's readiness for the unit; 

- design of instruction to achieve specified objectives or 

enabling activities ; ^ 

* self^evaluation measures (formative eyaluatibn) at appropriate 
intervals during the learning process ; 

* providii^ additional experiences for remedial work (e* g. , use 
of a variety of mecUa where possible) 

* providing sources ot informatkm; 

- containing an end^of^tiie-unit test 

* may or may not have an accompanyiiig teachers' guide. 

Some suggested topics for development materials - 

A« Materials for teacher education 

I. How to prepare an Inveoctory of : 

a) Local resources ai^ilahle for use in scieiKre education ; 

♦ 

. b) Local activities involving sdentiflc processes ; 

c> Ways in wUch a knowledge of principles of science could 
be applied to help local people in matters of hygiene, health, 
mitritkm and agriculture^ 

2* How to improve the techniques involved in asking questions, conducting 
dtscnssiotts and making diagnoses re^rding causes of student errors 
and cMStmcting evaluative meaisures. 
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3« How to integrate television lessons and films into the ordinary 
6clK)ol^rogramine« 

^^^^TModules concerning development of desirable teacher competencies. * 

Materials especially prepared for teachers; who are un£unillar with 
inquiry and discovery methods of teaching. Bxisrcises should be 
suited to age^ background and experience and lead to a genuine under- 
standing of the method. 

6. How to construct simple equipment* 

B> Materials tor use of pupils 

iSome areas of content where modules could be developed for both 
formal and non<- formal situations. 

\. Science concepts relevant to safety; for instance, traffic, poisons, fire. 

2. Environmental awareness: pollution, conservation. 

3. Health, hygiene, nutrition* 

4* Science concepts illustrated in daily life in an agricultural 
environment, flff?ilpg environment, and industrial environment. 

C* Materials for otiiers 

1* Materials to show administrators tiie aims, objectives, methods 
implications of modem scienoe education. 

2* How to establish and m a int a in an inventory of science t e ac h i n g aids 
and equipment that can be continuidly iqpdated in order to show 
current needs and priorities*" 
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ANNEX VIII . 



SAMPLE LIST OF TEACHER COMPETENCIES 



1- They tnust be familiar with the community in which the school 
is located— its culture, language, beliefs, norms and common 
p^ractices. , 

2. They should know the government agencies, organizations and 
associations v/hose activities relate to» or could be;, used to 
contribute to, piqpil's learning and utilize these ef^cdvely. 

3. They must have^the competency to analjrze government pro- 
grammes in terms of their subject areas. 

4. They must comprehend what creativity (or the application of 
imagination) :is and how they can enhance it in the learner. 

5. They must be able to utilize and enlist the co-operation of para* 
professionals and resource personnel from the community^ 

6^ They must be able to organize learning activities to fit the 

environment and give responsibility for^ learning to the learner. 

7. They must be able to diagnose learning difficulties of the child 
and provide remedial measures. 

8. With regard to equipment, they should know what they have, what 
they need and should always be ready to obtain the right equipment 
vyhen the ci^rtunity arises. 

9. They must be able to use formative evaluation competently: 

a) to help die leariier attain learning objectives and 

b) to help diagnose their curriculum and instructional procedures. 

10. They must know the resources available in the community and be 
able to use new media. 

1 L They must bring their knowledge of science and technology 

periodically to date. 

* *'■ ^ ' 

12. They should be aUe to relate science concepts to the inmiediate 
environment and vice versa. 

13* They themselves shcmid exhibit an inquiry*oriented attitude^ 

suspending judgement until all evidence is available. \ ^ 
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I A, Ttejr sfaoald be afaie to identify mateciais and resources 
amOaac in the ett t iium aeat and firom the commBirigr for 
me in dieix tiwtriiing i 

IS. They sfaonld lisi« adeqanoe sidlls ior developing sinqile 
iai p »iw i ffjfi i (W« <tf sdeace equipBieau 
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LIST OP DOCUIBNTS 

1* General lufoiuutioti 

3* Aanooted Affs^tnAB, 

4. Lrittng QuesrioM for Discos >toc 

SL Nottr OB CoQcept of BMic" Fimrrton^I R dti car i o a 

6. APBS) Fro0PUiiiiie on Sdeace Bd ucai tton 

CPrograame Area 6 * Report on Work PIam ctf 
AFBID - 1973) 

7* Ttane SdMtato 

8. CombEjr Reports ^. 

t-I Japea 

S-a ItepufcUc of Korea 
8-3 PWMpptnre 
9^4 Slnp;pm 
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